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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
photoelectric transducer and a photoelectric cell 
using the same, which has excellent energy 
conversion efficiency and is especially excellent is 
durability and energy conversion efficiency. 

SOLUTION: The photoelectric transducer includes a 



conductive support, a semiconductor fine particle 
layer sensitized with a pigment placed on the 
conductive support, and a charge transfer layer. An 
additional semiconductor layer is disposed between 
the semiconductor fine particle layer and the 
conductive support. Also, a molten salt electrolyte 
or an inorganic hole transfer material is used in 
the charge transfer layer. 
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Dyes and Related Compounds) j „ ygy-^-f'J — ■ 
T>¥ •+ryX(John Wiley &; Sons)tt- — a— 3 — 
2\ DVHy, 1 9 64^-fiJ. x— • XA • X?—-?— 
(D.M.Sturmer)^ r^TOff|-+M ayn^y 

■ T'^.XhV — (Heterocyclic Compounds-Special topi 
cs in heterocyclic chemistry) j , S5183IL S51 4 
IB. SfS482*^5 1 VbV ■ >7 4 U — • T>Y 

• IfyXUohn Wiley S; Sons)tt- — a— 3 — 9 . 
F>\ 197 7m r n .yX- ^$*r-U- • • 



tfy • 3 >^»>>-X(Rodd's Chemistry of Carbon 
Compounds) j 2nd. Ed. vol. IV, part B, 1 9 7 7fh ill 
5*. S36 9#>£>4 2 2M. x/Hrh'T • t-fl^ 
• JVfV >y ^ • #>V\*:=.— - -Y (Elsevier Science 
Publishing Companylnc. Jttfl. — a— 3 — 
1^1,077,611^-. Ukrainskii KhimicheskiiZhurnal.SI 
4 0^. S3^. 2 5 3— 2 5 8!B\ Dyes and Pigment 
s,^21t, 2 2 7-2 3 4MiJJ:tXitl^O^(c6l 

[0047] ^mimn=F^m^mm^-±?>yjmim 

TfciV^U ^^7-249790^-^1^$^ idle 
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>EP»Jt£#&ft. 

[0048] 63lM>»)W£(Cje tTjSSSJRT' 

#ft. T>ua-;im M?7-/K x^y 

— ;K t-7*:?./— /k o^pr/un-zi^f ) , xt- 

/PA. y'Da^v-tfy^) . x-x^ (y'xf;n- 
h\ 7SFi(N, N-^fiWyl^ATSK. N. N 
1. S^VU^V^. 3--X^/M-*ir 

/'JyVX iAf;H (BUf/k iHgr^u 
t£> , ^lxxf;H («Ki/'x^. Mxfi/y, 

x-tvK ^y-fe'y. h/fcxys?) ^iii4><^S^»« 

[oo49] mft&h^i*ffi$L=?m<?>Mfmt mm 

fc. (WitfO. 0 1-50 OPoise) TiiX 

7xv)i>-i?3>m<?)m. &wmm&. miasm m 

tiiO. lPoiseOT) X\%X=>-i Krt L< 
[00501 1 Old fcfc*&^«0»eKiflL ^fi5*. 

[0051] temwrnmrnz. £#t\ imfo 1 m* mtz 
oo. oi-ioosytwwiLK *3t. &m<r> 

TO. 0 1 — lm^/l^'ififc Lu. .TcOioSrfesRSi: 

fit**). &mmw&-t%ht. *mmzttmi.x\^ 

[oo52] ^mcotemcDttiim^itmcomiiz* 
mM'im^Mzmmzx^xmtcth^h-hm 

Tjva-fvjkmmnx o zimmmximtrfto <r> 



4 o-8oxi(r>mxmm<^mim.m^hzti>nt 

[0053] &i*%z&mm±<?>ttmzm$:& ; m-z a 
mxm&(Dib£M*&mmzitxi>£\,\ 
wmttt&mt Lxii*)vx*is)vm*^hx'TX34 

&ft&^<m&*m&thsmx\ 

-tert- 'J y^ *T'y t'X/Wtf U ^':x^##ff 
[ 0 0 5 4 ] WT. «fip£tWifcov vfi¥ L < Stmt 

wm&mm\$^<mtm\zmFt*mtthm&k 
^thmsmmmittt-thmx'foz>« xmix-m^ 
&zt&T*&itmto%wmmttm<?>MbLxt±. a> 
■< * >mmtm tLx. mmim^ * y*mm Lti 
mm (mmm . mtt&jm<mmzw?-^i \>* 
wfMzism tfc v »*>i> * 7>vmm. m&titXA 
^■y^^tmmmmm^ £ ^z^wmmmm^m 

[0055] mmmmMmt. ^M^mmbmA^<o 
ytw3mm?izmm.unMmm^&%r&i±. maim 

95/18456-f". #IS i F8-259543^-. SS653g, 11 

923M (1997^) ^tie^StLTV^ftfl>5>'x»7A 
IS. >f 5 'J »>Aig. h 'J TV U •> Aig^^g^jcr>3 

U^fctftfi 2 0 OX^TFTSfflttRlik ^rft ^OT'fe 
0 . $ 4, Wffife L<lil5 0X^a-pC»lt«» fc =Srft t 
OT'feft . 6 0 XMT<vm$UZi&* WSEXftmtfMb* 

commzmifr&txi&t lv^. 

[005 6] &&L<m^2>z\b<7)X'%?>MmMb LX 
it. Tfe-«fc£ (Y-a) . (Y-b) St>' (Y-c) W>-ftl 
MzX O^^ttft t><7)*>Wbiift . 

[0057] 

Ut5) 
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Rj-i 
(r-b) 



I I 

(Y-c> 



o 

I 

Ryi 

CY-a> 

[0058] hkss (Y-a) n vl nm.mm¥tmz5 

■t. Q y ,ttK*S^. SHRIKE BSRBFfS. 

[00 59]Q yl K<t9ffM£fU>5H8?f2. **-*v 

a. Witym. t';$y>i, fj^yyi, 
x°h&cr>&z.*)ft$.L\\ 

[0060] — (Y-b) 4>„ A^tiSS^Xti U >- 
HRsS (Y-a) (Y-b) (Y-c) f^OR 

( L < (i^*M^i![ 1 -24 % lt»K"C* ~> T 4> -m 

2-^v*f S^r^l-a. ^-^^x^US. i/fM+^^JV 

£30 £f!lU J: *)e&L<liKmsSK&2-^l80>T)U 

* L < HJi* IBFHR 2-6 <?)7M ;l/»-C*> £ . 
[006 1] &ti. — «5£(Y-b) #<r>lL yl ~~fL,i<7>i-h 

2oi^±*>-5VHciiMtTA yl &&tsimmm$:Mi& 

LXi>£<. HKsS (Y-c) +<7)R yl ~R y6 <Od*>2-?Ja 
SsC (Y-a) . (Y-b) S.t/ (Y-c) *<7)Q y i&l%i~R y6 

xa. /\oyy®f (f. cu Br. us> % v-rya. r 
^/u^-xmm . t^^-s^/p*-^ (xb 



(r-bh^^a. <^y-f^^-^*^) . ^i^-a- 

— Act^S^) . ( s/x^-Aofcx^A' 

y^) . ^a^-ous ( N , N- is* ^r)Vll JW ^ A >V 

*^) . r/i^/i^ x^-A-as. rotvi^ 

[0062] HRsC (Y-a) . (Y-b) X« (Y-c) ^j; 
*)3kZtl&it-£mte. % i X\$& yl -^s*ftLX%>m.W 

[0063] .Tix^tittgte. «ttT«ffl LT . 2 

ADt>W^V (□-. Br-«P) . NSC" , BF 4 " „ P 
F 6 ". CIO,". (CF 3 S0,)jN-. (CF 3 CF 2 S0 2 ) 2 N- % CF3SO3-. 
CF3COO-, P^B". (CF 3 SQ 2 ) 3 C-mi)W£L^mtLX^ 
{f t>tl. (CF 3 S02) 2 N-X^BF 4 -T'*^O*>J; 0*f* L 

[0064] ±is§stig{i. w$t*m^*^tm* L / 

tf3*7mt&x'h&zti>m&L<, 70%v±xfc&zt 
[0065] WMwmi&mzBiymzmtttztotiwt 

iZttLXO. 1~20«S%T'& h C0tf1fr& L < , 0. 5~ 5 « 
[0066] J^Tt:. *fWafc:*5V^T»a L<fflv^n 

zmmMoMftrnzmfzw. ztit>tzmmzfi&hv 

[0067] 
l^6J 
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(YD 



(Y2) 



(Y3) 



(Y4) 



(Y5) 



(Y6> 



o 



Y1-1 X=f 
X"* Y1-2 X=BF 4 

Y1-3 X=^S0 2 CF3) 2 
C 6 H 17 (n) Y1-4 X=PF 6 



o 



Y2-1 XM 
X- Y2-2 X=BF< 

Y2-3 X=N(S0 2 CF 3 ) 2 
C^H^n) Y2-4 X=PF 6 



a 



Y3-1 X=l 
Y3-2 X=BF 4 



N + CH 3 Y3-3 x=N(SOaC p 3)2 

C 4 H 9 (n) 



Cr 



CH 3 Y4-1 X=l 

X" Y4-2 X=BF< 



Y4-3 X=N(S02CF3>2 

CH 2 CN 



Or 



CHaCN Y5-1 X=\ 



X" Y5-2 X=BF« 

Y5-3 X=N(S02CF 3 )2 

C 4 H9(n> 



£ J x" Y6-2 X=BF 4 
*f* Y6-3 X=NfS02CF3)2 

C 4 H 8 (n> 

CO 0 68 J 
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(Y7> 



(YB) 



CH 3 " N ^ N -c 2 H s X 



Y7-1 x=r 
Y7-2 X=BF 4 
Y7-3 X=N(S02CF3) 2 
Y7-4 X=Br 

Y8-1 X=l 

Y8-2 X=BF 4 

Y8-3 X=N{S02CF 3 )a 



(Y5» 



(Y10) 



(Y11^ 



(Y12) 



CH 3 " Y C 6 H 13 (n> 
CH 3 



(CH 2 CH 2 0) 2 CH 3 



(pH2CH 2 0)2CH 3 x _ 
I / — CH2OCH2CH2OCK3 

T 

(CH 2 CH 2 OfeCH 3 
(CH 2 CH 2 a)3CH3 



(CH 2 CH 2 0)3CH3 



Y9-1 X=l 

Y9-2 X=BF 4 

Y9-3 X=N(S02CF 3 )2 

Y10-1 X=l 
Y1D-2 X=BF 4 
Y10-3 X^SC^CFafc 

Y11-1 X=f 
Y11-2 X=BF 4 
Y11-3 X=N(S02CF3) 2 



Y12-1 X«l 
Y12-2 X=BF 4 
Y12-3 X=N(S02CF 3 ) 2 



COQ69} 
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(Y13) 

X" X" Y13-1 X=» 

+ + f=\ Y13-2 X=BF 4 

(n)C 4 H 8 ^ N N^ N ^(CH 2 ) 6 -' N ^ N ^c 4 H 8 (n) Y13 " 3 X=N(S0 2 CF 3 )2 



(Yt4> 



(T15) 



crte> 



QY14-1 X=l 
x - Y14-2 X=BF 4 

Y14-3 X=NCS0iCF3)2 



r=\ + Y15-1 X=l 

r N y N ^C 8 H w (n) X ~ Y15-2X=BF, 

Y15-3 X=NfSQ2CF 3 ) 2 



^ X X~ Y16-1 X=f 

CH 3 -^JN-(CH2) 5 — N^_\-CH 3 Y16-2 X=BF 4 

— ' V — ' Y16-3 X=N(SO z CF 3 ) 2 

CY1?) 

X~ X" Y17-1 X=l 

c ^~ N \3^ (c ^ fe \_J N ~ cH ^ Y17_2 x=BRi 



[00 70] 
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(Y1B) 



CH2CH3 
CH 3 CH 2 — N— C<H 9 (n) 

CH2CH3 

(Y19> CH2CH 3 

CH3 — N— (CH2CH 2 0)2CH3 
Cf^CHa 

<Y20) 

(CHzCH^CHa 
CHsfOCHiCH^— N- (CHzC^OfcCHa 
X~ (CH2CH20) 2 CH 3 
(Y21> (I) C3H 7 

(OQaHy — N— CH2CH3 
CH3 



CH2CH3 
CHaCHa— N— CH 2 CH 2 0 
CH 2 CH 3 



(Y23) 



9 

CH 3 C 4 HB(n> 



Y18-1 X=l 
Y18-2 X=BF 4 
Y18-3 X=NCSQ 2 CF 3 ) 2 
Y18-4 X=PF 6 

Y19-1 X=J 
Y19-2 X=BF 4 
Y19-3 X=N(SQ2CF 3 )2 



Y20-1 X=l 
Y20-2 X=BF 4 
Y20-3 X=N(SQ 2 CF 3 ) 2 

Y21-1 X=l 
Y21-2 X=BF 4 
Y21-3 X=N(SQ2CF3)2 



Y22-1 X=\ 
Y22-2 X=?BF 4 
Y22-3 X=NCSQ2CF 3 ) 2 

Y23-1 X=> 
Y23-2 X=BF 4 
Y23-3 X=:N(S02CF 3 > 2 



(Y24) 



CH 3 " 



0 



*C 4 H 9 (n) 



Y24-1 X=> 
Y24-2 X=BF 4 
Y24-3 X=N(S02CF3) 2 



[007 1] 



Hfcl 0 ] 



<a 6) )o i 
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(Y25) 



(Y28) 



C 4 H 9 <n> 
CH 3 — P— CH^n) 
C 4 H 9 (n) 



Y25-1 X=l 
Y2fr-2 X=BF 4 
Y25-3 X=N(SQ2CF3) 2 



Y26-1 X=l 
Y26-2 X=BF 4 
Y26-3 X=N(SQ 2 CF 3 ) :2 



CHaCHaPCHzCH^ (CHbCHjO^CHaCHg 



(Y27) 



(Y28) 



I O v - Y27-1 X=l 

j + Y27-2 X=BF 4 

(CHjCHaO^CHaCHs Y27-3 X^NCSQjCFak 



CH3 



r? Nr ^ x " 

^ 0 f QT Q S Y28-3 X=N(SQ 2 CF 3 )2 



Y28-1 X=h 
Y28-2 X=BF 4 



CH 3 

C0072] HtllJ 
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(Y29> 

H v +^Et Y29-1 X=l 

Me.. A .Me X- y^9-2 X^SC*^ 
N N Y29-3 X=BF 4 

Me Me Y29-4 X=PF* 



(Y30) 



(Y31) 



H v +^Bu(n) Y30-1 X=l 

Me^ X .Me X" ^ 2 X=N(S0 2 CF 3 ) 2 
N N Y30-3 X=BF 4 

Me Me Y30 ^ X=CF3S0 3 



Y31-1 X=l 

H ^N^ CH2CH2 °^~ CH3 Y31 " 2 X=N ( S °2 CF 3>2 

Me^ A .Me X- Y31-3 X=BF 4 

N N 
I I 
Me Me 



(Y32) 



Me^ +.Et Y32-1 X=I 

Me^ A .Me X" Y32-2 X=N(S0 2 CF3) 2 
N N Y32-3 X=BF 4 

I I 
Me Me 



[0073] 



Utl 2] 
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(Y33> 



CHa^OCI^CH^ ^CHaCHjO^CKj Y33-1 X=l 



CY34) 



(Y35> 



(Y35) 



Me. 



r i 

Me Me 



Me 



Me. 



I I 
Me Me 



Me 



^CHzCHjOJg-CHa 



Y33-2 X=N<S0 2 CF 3 ) 2 
Y33-3 X=BF 4 



Y34-1 X=I 

Y34-2 X=N(S02CF 3 ) 2 
Y34-3 X=BF 4 



Y35-1 X=l 

Y35-2 X=N(SOiCF3)2 
Y35-3 X=BF 4 



CH 2 CH20CH2CHz-^^N >CH3 



[0074] *¥hwx'WMmzmmx'Z &mm&* sue 
*>%mm*ft±Lti *y . t < (^m^^'ft 
<^^yr-mK£frJiL*: , ?LT. mtif^^y 

J:a=flrj|»fcUTtt. x^-i^#-#*-K rati/ 

i^x^x— x;l/&£'^x— fvMfc-£$k xf 
y >j r? — ^i/r^^x— -r/K ra t >y y a —iv 

;px— -t;k & y rofi^y/y r?— ^y'rwx- 
y/l^£'ogS#cx-TVi^ y^y— >K x?y-;K 

yy-n ~)v^z y r/i^/ix.— f-;K & y x^- 1^ yy y r? 

— /l^E: y T/Mr/WX— -r;K # V 7D fcri^yyy 3 — ;U 
t77;W^x-f^^t'(7)7/^-;H, xfu >y 

iiTyun-;^ T-feh-hy;p, wu^xhi; 
>-K (dm so-) . Ajvyx^yftt'ttytihymma 



Y36-1 X=l 

Y36-2 X=N(S0 2 CF 3 ) 2 
Y35-3 X=BF 4 

[0075] mcVWMMt&t LTte. Lil.Nal, 
K I . C s K C a 1 2 5r*r<?>&Jl3>7'ftt«k L i B 
r, NaBr, KBr, CsBr. CaBr 2 =5ri:<9£ 

^ h\ try^'x^yovf K$riM»T;<' ; E-'7.Mt 
7yiS^xn-fey-?i i/x-^A-f^y^i:^ 

[0076] J. Am. Ceram. Soc ., 

80 (12)3157-3171(1997) tfS«s§^TV^ J: darter-:/ 
f-^ty^'y^ 2-t°3'J^, 2, 6-/k*-£*:4W> 

asjirr & £ L v ^SUK^fflfi 0 . 0 5 M &± 2 M 

J2TTC**. 

[0077] srtk mm2mm$«o*ttt lx\z i o , 

0 0 0ppmJ3lT* t *FiL<, L<tt2, 0 

OOppmHTtl>0, W(C»iL<{il OOppmm 

[007a] *«B^ctt. ttWKfcfcKy v-aaik #4 
n^/WBW«an. ^iH£ey-?-si£#tf£-£\ *yv 



9) 101-143771 (P200 1-'A71 



tg&li. "Polymer Electrolyte Reviews-lfcJ:t/2" (J. 
R.MacCallumtC.A. VincentCO**!. ELSEVIER APPLIEDS 

CJ: ^^Hb^it^^tiJ. Chem Soc. Japan, Ind. C 
hem.Soc, 46779(1943), J. Am. Chen. Soc, 111,5542 
(1989), J. Chem. Soc., Chem. Commun. ,1993, 390, An 
gew. Chem. Int. Ed. Engl., 35,1949(19%), Chem. Le 
tt. , 1996, 885, J. Chm. Soc, Chem. Commun., 1997, 

[0079) y^wMWz&'gm^s^-mon&izx 

mm. mm^mmmmt. wmm, m 

mm. ^m&z^mzx ^m^mLtzmm^z 

tizk^xywtmt&ijmtiWtL^. ^nm^y 

[0080] wM&mmizitiEfLmmmA. mzmmcn 
TEfimmmi i> *muz&^xi& 4 1 < mv>& - 1 -fx- 
^h. mmmMmmmtLxii. s-wpj^p-cud 

(J. Phys. D:App1. Phys. 31(1998)1492-1496) , tt 
isTVWtM (Thin Solid Films261 (1995)307-310. J. A 
ppl. Phys. 80(8), 15 October 1996, P4749-4754. Che 
m. Mater. 1998, 10, 1501-1509. Semicond. Sci. Tech 
nol. 10, 1689-1693) mZmf&ZtrfX'Z. =t#(C3'7 

[008U *ftwizmm^m%immMmtmt t 

Ttt. N, N'-y'7Xi;H, N'-b* (4-^h^r^^x 
-A-)-(l, l'-t'7x^) -4, 4'-y'7Sy. 2,2', 
7,7'-ff7^ (N,N-v-p-^ h*i>--?x.=-)VT$L» 
9,9'-XtDt'7;^l/y, 1,1-b'X {4- (y-p-b'J 

-194393^18) . 4, 4, - b'X [ (N-l-^y-^VP) - 

3mr 5 yz^fr 2mu±vmi!&wmmtfmm^< / z 
mmLfz^mr^y (#ra^5- 23468i^$g) . p- 
v ? *->i>'<.>-e><7)wmwx'*?-^-z. vm&tt 
t^tih'jTiy (mm^m, 923, 774-^-. m 

|PiPP4 -308688-§-4^8) % N, N'-i^X-yP-N. N'-b'X 
(3-^f/l/7x-/P) - (1, l'-t'7x-;l/) -4, 4'-^* 

T 5 y/SV ( ^BfftirgM , 764 , 625 

-»r> „ a, a, a', a'-f h7^flha, «'-b'X 
(4->-'-p-h O/l'TS/?!-^) -p-^f S-'l-y (WIST 

3-269084-f-^fg) , p-?*^^^;^^ # 



ft (^¥4-129271^18 > , eV-A^Sfc^aStJi^ 
TSya^fflRfflaHftLfc^^Bl (*HI¥4-17539» 

L^^FSJSyrSV («rBB¥4 -264189^«) . X* 

v )^mm^-th^mm : Jr $ > ( wnm -290851-^ 

&«> . <Vi/;P7a:-;HL-^» (#BBT4-364153# 

&«) , 7>v*v>mxm.T^>*mnLtzi><?> m 

BPF5 -25473-§&«) . hVT$>it-&m (WBBT5-2 
39455-f-^fS ) , bx iS b y i^T S7h'7x^K# 
1^5-320634^4^8) . N, N. N-h'j7x-^75y 

^•t^mm'JT^y (#Bm-i385629-) > ^*rs 

y^x^A/^x^hUs^SBW* («fBB¥7-252474 
^) ^^£*t.g>5f#i£T$XS. a-^ir-A-f-*? 
x Vt3 ilXa , «-^Jf^a-^;f;W7x> 

(Adv. Mater. 1997,9,N0.7,p557h ^•^H^A^H 
T^^^xXAngew. Chem. Int. Ed. Engl. 1995, 3 
4, No.3,p303-307). 2,8-yMy^7yX7(2,3-b:6, 
7-b' ] 7 x > (JACS, Vol 120, NO. 4, 1998, p664-672) 
^'J^f^xWL^i, dcytfo— A- (K. Murak 
oshi etal.,;Chem. Lett. 1997, p471K " Handbook 

of Organic Conductive Molecules and Polymers Vol. 
1,2.3,4" (NALWAl§\ WILEVKfig) (Cfetg^tlTV^Ji? 

tsXVZnmmft. *U( p-7x-vyt'^i/y> fci: 
t/^i^fr. ^'Jf-x-p^b'^^y^J-t^-e^BI^ 

(*— *KHtf¥HcJ4Nature,Vol.395. 8 Oct. 1998, 
p583-585fciea$fLt J; 9 C Ht> h 1/^2: 3 
yho-^f^WCMJx (4-7'D^7x-/l/) T 
Sz>)AM^nD7yf ; c^-h»J:'o4*f^>' 

MzLil(ZF 3 S0 2 ) 2 mcoJ:d%&ZmmLXi>ffite^\ 
[0082] m?^»«<^^ffitcl8LT« 2 a 0 ^ 

[oo83] m%(vi%^(vmmzMm<7>mfr&?>-jj&t 

m&x ^m^K^zLxm^immzmm-hm&ru 
*.*&mmx'*h. 

[oo84] m^oj®-^. m&<?>wffi®mmizn\,^xte 
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-Sergei: LTJS. ^HWi^^SW^fe**) 
#5-fc|S|«fc:. n— ir -f 77ffi, 17- 

[0085] Jbt-Jk^i**^. BKfrfc"C#3:V*m* 

amis, L/dk. mt 8%m&*<i&7 
[ o o8 6 } ^m^m^xm^Mma. temmm* 
±. ±. m. m. t^s-^a, n>*?A. ^^^^a 

AXMiSfflm. Hbxxt;?7M K-rLfctw 
#fc«IWi$rV^ 3i>m«±10jum 

MTx-hh^t-hmtLw A«tm-c**«^ii. 

[0087] S8Wfc3K#HSSr**fc»tett. 1iKfi^)fe 

3&mtmwx'$> z<7)3mfa<r>mfrt> as* 

[0088] «S<^6Kfc:ov^-CI41»PBJ»JiOft4-"C 



x >o*$mmt Lxmihixtzm^zmish^h^ttf 

MS. ma*«08MMH#B£&^ ^-y^r. PVD. CV 

Dmc&zmx'ttmzBf&t %> £ t a*-e£ & . 
[oo89]§^;, ftmrnmvm-m&mibztziitt 
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